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(57) ABSTRACT 

A method for receiving a frame in a high data throughput 
wireless local area network begins by receiving a preamble 
of the frame via a channel in accordance with a default 
receiver filter mask. The processing continues by validating 
the preamble. The processing continues by, when the pre 
amble is validated, interpreting the preamble to determine a 
high data throughput channel configuration. The processing 
continues by reconfiguring the default receiver filter mask in 
accordance with the high data throughput channel configu 
ration to produce a reconfigured receiver filter mask. The 
processing continues by receiving a data Segment of the 
frame in accordance with the reconfigured receiver filter 
mask. 
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HIGH DATA THROUGHPUT WIRELESS LOCAL 
AREA NETWORK RECEIVER 

CROSS REFERENCE TO RELATED PATENTS 

0001. This patent is claiming priority under 35 USC S 
119 (e) to pending provisionally filed patent application 
entitled CONFIGURABLE SPECTRAL MASK FOR USE 
INA HIGH DATA THROUGHPUT WIRELESS COMMU 
NICATION, having a provisional Ser. No. of 60/524,528, 
and a filing date of Nov. 24, 2003. 

BACKGROUND OF THE INVENTION 

0002) 1. Technical Field of the Invention 
0003. This invention relates generally to wireless com 
munication Systems and more particularly to high data 
throughput communications in Such Systems. 
0004 2. Description of Related Art 
0005 Communication systems are known to support 
wireleSS and wire lined communications between wireleSS 
and/or wire lined communication devices. Such communi 
cation Systems range from national and/or international 
cellular telephone Systems to the Internet to point-to-point 
in-home wireleSS networks. Each type of communication 
System is constructed, and hence operates, in accordance 
with one or more communication Standards. For instance, 
wireleSS communication Systems may operate in accordance 
with one or more standards including, but not limited to, 
IEEE 802.11, Bluetooth, advanced mobile phone services 
(AMPS), digital AMPS, global system for mobile commu 
nications (GSM), code division multiple access (CDMA), 
local multi-point distribution systems (LMDS), multi-chan 
nel-multi-point distribution systems (MMDS), and/or varia 
tions thereof. 

0006 Depending on the type of wireless communication 
System, a wireleSS communication device, Such as a cellular 
telephone, two-way radio, personal digital assistant (PDA), 
personal computer (PC), laptop computer, home entertain 
ment equipment, et cetera communicates directly or indi 
rectly with other wireless communication devices. For direct 
communications (also known as point-to-point communica 
tions), the participating wireless communication devices 
tune their receivers and transmitters to the same channel or 
channels (e.g., one of the plurality of radio frequency (RF) 
carriers of the wireless communication System) and com 
municate over that channel(s). For indirect wireless com 
munications, each wireleSS communication device commu 
nicates directly with an associated base Station (e.g., for 
cellular Services) and/or an associated access point (e.g., for 
an in-home or in-building wireless network) via an assigned 
channel. To complete a communication connection between 
the wireleSS communication devices, the associated base 
Stations and/or associated access points communicate with 
each other directly, via a System controller, via the public 
Switch telephone network, Via the Internet, and/or via Some 
other wide area network. 

0007 For each wireless communication device to par 
ticipate in wireleSS communications, it includes a built-in 
radio transceiver (i.e., receiver and transmitter) or is coupled 
to an associated radio transceiver (e.g., a station for in-home 
and/or in-building wireleSS communication networks, RF 
modem, etc.). AS is known, the transmitter includes a data 
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modulation Stage, one or more intermediate frequency 
Stages, and a power amplifier. The data modulation Stage 
converts raw data into baseband Signals in accordance with 
a particular wireleSS communication Standard. The one or 
more intermediate frequency Stages mix the baseband Sig 
nals with one or more local oscillations to produce RF 
Signals. The power amplifier amplifies the RF signals prior 
to transmission via an antenna. 

0008 AS is also known, the receiver is coupled to the 
antenna and includes a low noise amplifier, one or more 
intermediate frequency Stages, a filtering Stage, and a data 
recovery stage. The low noise amplifier receives inbound RF 
Signals via the antenna and amplifies them. The one or more 
intermediate frequency Stages mix the amplified RF signals 
with one or more local oscillations to convert the amplified 
RF signal into baseband Signals or intermediate frequency 
(IF) signals. The filtering stage filters the baseband Signals or 
the IF Signals to attenuate unwanted out of band Signals to 
produce filtered signals. The data recovery Stage recovers 
raw data from the filtered Signals in accordance with the 
particular wireleSS communication Standard. 
0009. The assigned channel, or channels, over which the 
direct or indirect communication occurs is defined by the 
Standard, or Standards, Supported by the wireleSS commu 
nication devices. For example, IEEE 802.11 (a) and (g) 
provide a channel spectral mask for 20 MHz orthogonal 
frequency division multiplexing (OFDM) channels. The 
Standards also define the manner in which devices commu 
nicate over the channel. For example, the IEEE 802.11 (a) 
and (g) Standards define a frame structure for communicat 
ing via a channel in a WLAN. The frame includes a 
preamble and a variable length data Segment. The preamble 
includes a short training Sequence, a long training Sequence, 
and a signal field, which provides rate information of the 
data and length of the data Segment. 
0010 Each receiving wireless communication device 
uses the frame preamble for Signal detection, automatic gain 
control adjustments, diversity determinations, frequency 
adjustments, timing Synchronization, and channel and fine 
frequency offset estimation. Such a frame format allows the 
wireless communication devices of a WLAN to communi 
cate in a very specific manner. This frame format, however, 
does not accommodate higher data throughput rates, with 
backward compatibility to existing WLAN equipment, and 
various wireleSS channel configurations. 
0011. Therefore, a need exists for a method and apparatus 
of receiving a new frame format that enables wireleSS 
communication devices to Support a variety of wireleSS 
channel configurations and/or high throughput data rates. 

BRIEF SUMMARY OF THE INVENTION 

0012. The high data throughput wireless local area net 
work receiver of the present invention Substantially meets 
these needs and others. In one embodiment, a method for 
receiving a frame in a high data throughput wireless local 
area network begins by, prior to receiving the frame, con 
figuring a receiver filter mask according to a first channel 
width of a plurality of channel widths to produce a first 
configured receiver filter mask. The processing continues by 
receiving a first preamble Segment of the frame via a 
channel, wherein the first preamble Segment includes a first 
training Sequence, a Second training Sequence, and a high 
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throughput indication, wherein the first training Sequence is 
within a first set of Subcarriers of the channel and the second 
training Sequence is within a Second Set of Subcarriers of the 
channel, wherein the first set of Subcarriers is a Subset of the 
Second Set of Subcarriers in accordance with the first con 
figured receiver filter mask. The processing continues by 
performing a first validation test on the first training 
Sequence. The processing continues by, when the first Vali 
dation test is Successful, performing a Second validation test 
of the Second training Sequence. The processing continues 
by, when the Second validation test is Successful, interpret 
ing the high throughput indication. The processing continues 
by, when the high throughput indication indicates a high data 
throughput, receiving a Second preamble Segment of the 
frame via the channel. The processing continues by Verify 
ing the Second preamble Segment to in accordance with a 
reconfigured receiver filter mask. The processing continues 
by, when the Second preamble Segment is verified, receiving 
a data Segment of the frame in accordance with the recon 
figured receiver filter mask. 
0013 In another embodiment, a method for receiving a 
frame in a high data throughput wireless local area network 
begins by receiving a preamble of the frame via a channel in 
accordance with a default receiver filter mask. The proceSS 
ing continues by validating the preamble. The processing 
continues by, when the preamble is validated, interpreting 
the preamble to determine a high data throughput channel 
configuration. The processing continues by reconfiguring 
the default receiver filter mask in accordance with the high 
data throughput channel configuration to produce a recon 
figured receiver filter mask. The processing continues by 
receiving a data Segment of the frame in accordance with the 
reconfigured receiver filter mask. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

0.014 FIG. 1 is a schematic block diagram of a wireless 
communication System in accordance with the present 
invention; 

0.015 FIG. 2 is a schematic block diagram of a wireless 
communication device in accordance with the present inven 
tion; 

0016 FIG. 3 is a diagram depicting frequency bands that 
may be used in accordance with the present invention; 
0017 FIG. 4 is a diagram depicting channel partitioning 
of a frequency band in accordance with the present inven 
tion; 

0.018 FIG. 5 is a diagram of a configurable spectral mask 
in accordance with an embodiment of the present invention; 
0.019 FIG. 6 is a table providing parametric examples of 
the configurable spectral mask of FIG. 5; 

0020 FIG. 7 is a diagram of transmitting frames via an 
RF channel in accordance with an embodiment of the 
present invention; 

0021 FIG. 8 is a diagram of a frame format in accor 
dance with an embodiment of the present invention; 
0022 FIG. 9 is a diagram of channel configurations in 
accordance with an embodiment of the present invention; 
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0023 FIG. 10 is a logic diagram of a method for receiv 
ing a frame in a high data throughput wireless local area 
network in accordance with the present invention; and 
0024 FIG. 11 is a logic diagram of an alternate method 
for receiving a frame in a high data throughput wireleSS local 
area network in accordance with the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0025 FIG. 1 is a schematic block diagram illustrating a 
communication System 10 that includes a plurality of base 
Stations and/or acceSS points 12-16, a plurality of wireleSS 
communication devices 18-32 and a network hardware 
component 34. The wireless communication devices 18-32 
may be laptop host computers 18 and 26, personal digital 
assistant hosts 20 and 30, personal computer hosts 24 and 32 
and/or cellular telephone hosts 22 and 28. The details of the 
wireleSS communication devices will be described in greater 
detail with reference to FIG. 2. 

0026. The base stations or access points 12-16 are oper 
ably coupled to the network hardware 34 via local area 
network connections 36, 38 and 40. The network hardware 
34, which may be a router, Switch, bridge, modem, System 
controller, etcetera provides a wide area network connection 
42 for the communication system 10. Each of the base 
Stations or access points 12-16 has an associated antenna or 
antenna array to communicate with the wireleSS communi 
cation devices in its area via one or more configurable 
channels within one or more frequency bands. Typically, the 
wireleSS communication devices register with a particular 
base Station or access point 12-14 to receive Services from 
the communication System 10. For direct connections (i.e., 
point-to-point communications), wireless communication 
devices communicate directly via an allocated channel of the 
configurable channels. 
0027 Typically, base stations are used for cellular tele 
phone Systems and like-type Systems, while access points 
are used for in-home or in-building wireleSS networkS. 
Regardless of the particular type of communication System, 
each wireleSS communication device includes a built-in 
radio and/or is coupled to a radio. The radio includes a 
highly linear amplifier and/or programmable multi-stage 
amplifier as disclosed herein to enhance performance, 
reduce costs, reduce size, and/or enhance broadband appli 
cations. 

0028 FIG. 2 is a schematic block diagram illustrating a 
wireleSS communication device that includes the host device 
18-32 and an associated radio 60. For cellular telephone 
hosts, the radio 60 is a built-in component. For personal 
digital assistants hosts, laptop hosts, and/or personal com 
puter hosts, the radio 60 may be built-in or an externally 
coupled component. 

0029. As illustrated, the host device 18-32 includes a 
processing module 50, memory 52, radio interface 54, input 
interface 58 and output interface 56. The processing module 
50 and memory 52 execute the corresponding instructions 
that are typically done by the host device. For example, for 
a cellular telephone host device, the processing module 50 
performs the corresponding communication functions in 
accordance with a particular cellular telephone Standard. 
0030) The radio interface 54 allows data to be received 
from and sent to the radio 60. For data received from the 
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radio 60 (e.g., inbound data), the radio interface 54 provides 
the data to the processing module 50 for further processing 
and/or routing to the output interface 56. The output inter 
face 56 provides connectivity to an output display device 
Such as a display, monitor, Speakers, etcetera Such that the 
received data may be displayed. The radio interface 54 also 
provides data from the processing module 50 to the radio 60. 
The processing module 50 may receive the outbound data 
from an input device Such as a keyboard, keypad, micro 
phone, et cetera via the input interface 58 or generate the 
data itself. For data received via the input interface 58, the 
processing module 50 may perform a corresponding host 
function on the data and/or route it to the radio 60 via the 
radio interface 54. 

0.031 Radio 60 includes a host interface 62, digital 
receiver processing module 64, an analog-to-digital con 
verter 66, a filtering/gain module 68, an IF mixing down 
conversion stage 70, a receiver filter 71, a low noise ampli 
fier 72, a transmitter/receiver Switch 73, a local oscillation 
module 74, memory 75, a digital transmitter processing 
module 76, a digital-to-analog converter 78, a filtering/gain 
module 80, an IF mixing up conversion Stage 82, a power 
amplifier84, a transmitter filter module 85, and an antenna 
86. The antenna 86 may be a single antenna that is shared by 
the transmit and receive paths as regulated by the TX/RX 
Switch 73, or may include Separate antennas for the transmit 
path and receive path. The antenna implementation will 
depend on the particular Standard to which the wireleSS 
communication device is compliant. 
0.032 The digital receiver processing module 64 and the 
digital transmitter processing module 76, in combination 
with operational instructions Stored in memory 75, execute 
digital receiver baseband functions and digital transmitter 
baseband functions, respectively. The digital receiver func 
tions include, but are not limited to, digital intermediate 
frequency to baseband conversion, demodulation, constel 
lation demapping, decoding, and/or descrambling. The digi 
tal transmitter functions include, but are not limited to, 
Scrambling, encoding, constellation mapping, modulation, 
and/or digital baseband to IF conversion. The digital 
receiver and transmitter processing modules 64 and 76 may 
be implemented using a shared processing device, individual 
processing devices, or a plurality of processing devices. 
Such a processing device may be a microprocessor, micro 
controller, digital Signal processor, microcomputer, central 
processing unit, field programmable gate array, program 
mable logic device, State machine, logic circuitry, analog 
circuitry, digital circuitry, and/or any device that manipu 
lates signals (analog and/or digital) based on operational 
instructions. The memory 75 may be a single memory 
device or a plurality of memory devices. Such a memory 
device may be a read-only memory, random access memory, 
Volatile memory, non-volatile memory, Static memory, 
dynamic memory, flash memory, and/or any device that 
Stores digital information. Note that when the processing 
module 64 and/or 76 implements one or more of its func 
tions via a State machine, analog circuitry, digital circuitry, 
and/or logic circuitry, the memory Storing the corresponding 
operational instructions is embedded with the circuitry com 
prising the State machine, analog circuitry, digital circuitry, 
and/or logic circuitry. 

0033. In operation, the radio 60 receives outbound data 
94 from the host device via the host interface 62. The host 
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interface 62 routes the outbound data 94 to the digital 
transmitter processing module 76, which processes the out 
bound data 94 in accordance with a particular wireless 
communication standard (e.g., IEEE 802.11 Bluetooth, et 
cetera) to produce digital transmission formatted data 96. 
The digital transmission formatted data 96 will be a digital 
base-band signal or a digital low IF signal, where the low IF 
typically will be in the frequency range of one hundred 
kilohertz to a few megahertz. Further, the digital transmis 
Sion formatted data 96 will be based on the channel width of 
the RF channel on which the data 96 will ultimately be 
transmitted. For example, the channel width may be 10 
MHz, 20 MHz, or 40 MHz. Continuing with the example, if 
the channel is an OFDM (orthogonal frequency division 
multiplexing) channel, a 10 MHz wide channel may include 
32 subcarrier frequencies, a 20 MHz wide channel may 
include 64 Subcarrier frequencies, and a 40 MHz wide 
channel may include 128 Subcarrier frequencies, where the 
number of Subcarriers used per channel is at least partially 
based on the spectral masked configured for the channel. 
Configuring the Spectral mask will be described in greater 
detail with reference to FIGS. 3-6. 

0034. The digital-to-analog converter 78 converts the 
digital transmission formatted data 96 from the digital 
domain to the analog domain. The filtering/gain module 80 
filters and/or adjusts the gain of the analog signal prior to 
providing it to the IF mixing Stage 82. The IF mixing Stage 
82 converts the analog baseband or low IF signal into an RF 
signal based on a transmitter local oscillation 83 provided by 
local oscillation module 74. The power amplifier84 ampli 
fies the RF signal to produce outbound RF signal 98, which 
is filtered by the transmitter filter module 85. The antenna 86 
transmits the outbound RF signal 98 to a targeted device 
Such as a base Station, an access point and/or another 
wireleSS communication device. Note that the bandpass 
regions of the filters 80 and 85 are dependent upon the 
configured spectral mask for the RF transmission, which 
may be determined by the digital transmitter processing 
module 76. 

0035) The radio 60 also receives an inbound RF signal 88 
via the antenna 86, which was transmitted by a base Station, 
an acceSS point, or another wireleSS communication device. 
The antenna 86 provides the inbound RF signal 88 to the 
receiver filter module 71 via the TX/RX Switch 73, where the 
RX filter 71 bandpass filters the inbound RF signal 88. The 
RX filter 71 provides the filtered RF signal to low noise 
amplifier 72, which amplifies the signal 88 to produce an 
amplified inbound RF signal. The low noise amplifier 72 
provides the amplified inbound RF signal to the IF mixing 
module 70, which directly converts the amplified inbound 
RF signal into an inbound low IF signal or baseband Signal 
based on a receiver local oscillation 81 provided by local 
oscillation module 74. The down conversion module 70 
provides the inbound low IF signal or baseband signal to the 
filtering/gain module 68. The filtering/gain module 68 filters 
and/or gains the inbound low IF signal or the inbound 
baseband Signal to produce a filtered inbound Signal. Note 
that the bandpass regions of the filters 71 and 68 are 
dependent upon, the configured spectral mask for the RF 
transmission, which may be determined by the receiver 
processing module 64. 
0036) The analog-to-digital converter 66 converts the 
filtered inbound Signal from the analog domain to the digital 
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domain to produce digital reception formatted data 90. The 
digital receiver processing module 64 decodes, descrambles, 
demaps, and/or demodulates the digital reception formatted 
data 90 to recapture inbound data 92 in accordance with the 
particular wireleSS communication Standard being imple 
mented by radio 60 and the particular channel width of the 
channel. The host interface 62 provides the recaptured 
inbound data 92 to the host device 18-32 via the radio 
interface 54. 

0037 As one of average skill in the art will appreciate, 
the wireless communication device of FIG. 2 may be 
implemented using one or more integrated circuits. For 
example, the host device may be implemented on one 
integrated circuit, the digital receiver processing module 64, 
the digital transmitter processing module 76 and memory 75 
may be implemented on a Second integrated circuit, and the 
remaining components of the radio 60, less the antenna 86, 
may be implemented on a third integrated circuit. AS an 
alternate example, the radio 60 may be implemented on a 
Single integrated circuit. As yet another example, the pro 
cessing module 50 of the host device and the digital receiver 
and transmitter processing modules 64 and 76 may be a 
common processing device implemented on a Single inte 
grated circuit. Further, the memory 52 and memory 75 may 
be implemented on a Single integrated circuit and/or on the 
Same integrated circuit as the common processing modules 
of processing module 50 and the digital receiver and trans 
mitter processing module 64 and 76. 
0.038 FIG. 3 is a diagram depicting a plurality of fre 
quency bands (e.g., frequency band 1 through frequency 
band N), which are defined by a governmental agency for 
particular wireleSS applications. For example, the Federal 
Communications Commission (FCC) defines, for the United 
States, frequency bands for Specific uses and for which an 
FCC license is required (e.g., radio transmissions, television 
transmissions, etc.) and also defines frequency bands that are 
unlicensed and, as Such, can be used for a variety of 
applications. For instance, the FCC has defined Several 
frequency bands in the radio frequency spectrum as being 
unlicensed. Such unlicensed frequency bands include 902 
928 MHz, 2.4-2.483 GHZ, and 5.75-5.85 GHZ, which are 
collectively referred to as the ISM (Industrial Scientific 
Medical) band. Currently, the ISM band is used for in 
building and System applications (e.g., bar code readers), 
industrial microwave ovens, wireleSS patient monitors, and 
wireless local area networks (WLAN). In general, the fre 
quency bands of FIG. 3 include, but are not limited to, 
2.400-2,4835 GHz, 2.471-2.497 GHZ, 5.15-5.25 GHZ, 5.25 
5.35 GHz, 5.47-5.725 GHz, 5.725 GHZ-5.825 GHz, 4.9-5.3 
GHz, and 5.85-5.925 GHz. 
0.039 FIG. 4 is a diagram depicting a particular fre 
quency band that is divided into a plurality of channels. In 
accordance with the present invention, the channel width of 
each channel is Selectable. AS Such, for a given frequency 
band, the number of channels will vary depending on the 
Selected channel width. For instance, in one embodiment of 
the present invention, the channel width may be Selected in 
accordance with IEEE 802.11 (a) or (g), where IEEE 802.11 
(a) provides wireless LAN operation specifications in the 
5.15 to 5.35 GHz band. In general, the specified modulation 
schemes are based on Orthogonal Frequency Division Mul 
tiplexing (OFDM) which, for 802.11(a) divides the 5.15 to 
5.35 GHz band into eight 20 MHz wide channels centered 
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at 5.18, 5.20, 5.22, 5.24, 5.26, 5.28, 5.30, and 5.32 GHz. In 
another embodiment of the present invention, the 5.15 to 
5.35 GHz band may be divided into eighteen 10 MHz wide 
channels, with the first channel centered at 5.165 GHz and 
the remaining eleven centered at 10 MHz increments there 
from. In yet another embodiment of the present invention, 
the 5.15 to 5.35 GHz band may be dividing into four 40 MHz 
wide channels, with the channels centered at 5.21, 5.25, 
5.29, and 5.33 GHz. The same channel width selectivity may 
be applied to the 2.4-2.4835 GHz band covered by IEEE 
802.11 (g), other frequency bands covered by an IEEE 
802.11 Standard, and/or any other wireleSS communication 
standard. The selectivity of the channel width provides for 
greater data throughput (e.g., at least twice the data rate of 
IEEE 802.11 (g)), for a diversity of applications, and/or for 
a single wireleSS communication device to Support multiple 
wireleSS Standards issued by various Standardbodies, includ 
ing governmental agencies. 

0040 FIG. 5 is a diagram of a configurable spectral mask 
100 that includes a channel pass region 102, a transition 
region 104, and a floor region 106. The transition region 104 
includes a first attenuation region 108, a Second attenuation 
region 110, and a third attenuation region 112. Such a 
Spectral mask 100 promotes interoperability, coexistence, 
and System capacity by limiting interference to adjacent and 
other channels for a wide variety of applications and/or 
Standards. The out of band mask (e.g., the transition region 
104 and the floor region 106) places a lower bound on 
interference levels that can be expected in receivers regard 
less of their particular implementation. In an effort to 
minimize the interference energy that appears on top of the 
desired signal, the out of band regions are made as Small as 
possible. 

0041) To facilitate the above objective, the channel pass 
region 102, which encompasses the desired signal, is of a 
value as close to the channel bandwidth as feasible. The 
transition region 104, which bounds the adjacent channel 
interference and is limited by the bandwidth of the baseband 
processing modules 64 and 76 and the intermediate fre 
quency mixing Stage of the up-conversion module 82, is 
Selected to minimize Such interference (i.e., post IF inter 
modulation distortion (IMD)). The floor region 106, which 
bounds other channel interference, which is outside the 
range of the filters and IMD limits and is generally limited 
by the local oscillation 74 phase noise, is Selected based on 
achievable phase noise levels. 

0042. For instance, the transition region 104 should have 
a roll off based on the shoulder height of IMD, which may 
be assumed to be produced by a 3" order compressive 
non-linearity. Based on this assumption, the distorted trans 
mit signal y(t) as a function of the ideal transmit signal x(t) 
can be expressed as: y(t)=x(t)-f(Ax(t)), where f() is a 
bandpass filter that removes any DC or harmonic Signals 
produced by the non-linearity and A=4/3(1/OIP), where 
OIP represents “Output 3" order intercept point", and in the 
frequency domain Y(f)=X(f)-AX(F)*X(f)*X(f). As such, 
the distorted signal bandwidth will be no greater than three 
times the ideal Signal bandwidth. 

0043. The floor region 106, which is limited by the local 
oscillator phase noise, may be based on L(f) convolved with 
the power Spectral density of the ideal transmit signal, where 
L(f) is defined in IEEE Std. 1139-1999 as the normalized 
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phase noise spectral density and where y(t)=x(t) lot) and 
Y(f)=X(f) * L(f), where x(t) represents the ideal RF signal, 
l(t) is a model of the phase nose generated in the local 
oscillator, y(t) represents the resulting Signal, and Y(f) is the 
resulting Signal in the frequency domain. Note that at 10 
MHz or more from the carrier, phase noise spectrum is 
relatively flat. From this, a -123 dBc/Hz noise floor may be 
achieved for 20 MHZ channels and a -126 dBc/Hz noise 
floor may be achieved for 40 MHZ channels. 
0044 FIG. 6 is a table illustrating a few examples of 
values for a configurable spectral mask 100. While the table 
includes channel widths of 10, 20, and 40 MHz, one of 
average skill in the art will appreciate other channel widths 
may be used. Further, the transition region may include more 
or less attenuation regions than the three shown in FIG. 5. 
004.5 FIG. 7 is a diagram illustrating a radio transmitter 
section 120 transmitting frames 126A, 126B via a radio 
frequency (RF) channel 124 to a radio receiver section 122. 
The radio transmitter section 120 is in one wireless com 
munication device and corresponds to the digital transmitter 
processing module 76, digital-to-analog converter 78, filter/ 
gain module 80, up-conversion module 82, power amplifier 
84 and transmit filter module 85 of the wireless communi 
cation device of FIG. 2. The radio receiver section 122, 
which is in another wireleSS communication device, corre 
sponds to the digital receiver processing module 64, analog 
to-digital converter 66, filter/gain module 68, down-conver 
sion module 70, the low noise amplifier 72 and receive filter 
module 71 of the wireless communication device of FIG. 2. 
The channel 124 may be any one of the channels illustrated 
in FIG. 3 and may have any Spectral mask configuration as 
described in co-pending patent application having a Ser. No. 
of 60/524,528, an attorney docket number of BP3400, 
entitled CONFIGURABLE SPECTRAL MASK FOR USE 
INA HIGH DATA THROUGHPUT WIRELESS COMMU 
NITATION, with a filing date of Nov. 24, 2003. 
0046) The format of frames 126A, B includes a 1 
preamble section 128, a 2" preamble section 130, and a 
variable length data segment 132. The 1' preamble training 
segment 128 includes a 1' training sequence 134, a 2" 
training Sequence 136 and a high throughput channel indi 
cation 138. The 2" preamble segment 130 includes a 3" 
training sequence 140. In one embodiment, the 1 training 
sequence 134 and 2" training sequence 136 may correspond 
to the short and long training Sequences of a preamble in 
accordance with IEEE802.11a or g. The high throughput 
channel indication 138 is set when the transmitting radio 
desires to use a high throughput channel configuration. If the 
high throughput channel indication is not set, the 2" pre 
amble segment 130 would be ignored and the frame would 
be formatted Similarly to legacy wireleSS local area networks 
that operate in accordance with IEEE802.11a, b, g, etcetera. 
0047. With the high throughput channel indication 138 
set, the 3" training sequence 140 of the 2" preamble 
Segment is implemented to fine-tune the radio receiver 
according to the particular channel configuration. The vari 
able length data Segment 132 includes a guard interval and 
associated data fields. The formatting of frame 126 is 
described in greater detail with reference to FIG. 6. 
0048 FIG. 8 illustrates the frame 126 in greater detail. 
As shown, the 1 preamble segment 128 includes the 1 
training sequence 134, the 2" training sequence 136 and a 
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signal field. The 1 training sequence 134 includes 10 short 
training Sequences that utilize only a portion of the Sub 
carriers of the particular channel. For instance, the channel 
configuration may be a 20 MHZ channel bandwidth with 64 
Sub-carriers. The 1" training sequence 134 may only use 12 
of the 52 data Sub-carriers to convey the corresponding short 
training sequence. The 2" training sequence 136 includes 2 
long training Sequences that may utilize 52 of the 52 data 
Sub-carriers of a 20 MHz, 64 Sub-carrier channel. 

0049. The signal field includes a guard interval (GI) and 
includes 24 bits of information. The 14 bits correspond to 
the rate of the data transmission, the next bit indicates the 
high through-put channel indication 138, the next 12 bits 
correspond to the length of the variable length data Segment 
132, bit 17 corresponds to the parity of the data and the 
remaining 6 bits correspond to a signal tail. 
0050. If the high throughput channel indication 138 is not 
Set, the receiving radio will configure itself based on a 
default or 1 channel configuration which may be the 20 
MHz bandwidth channel utilizing 64 sub-carriers as cur 
rently defined in IEEE802.11a and/or g. If, however, the 
high throughput channel indication 138 is Set, and the 
receiver is capable of alternative channel configurations, it 
will begin interpreting the 2" preamble. 
0051) The 2" preamble segment 130 includes a channel 
format identification field and a 3" training sequence 140. 
The channel identification field may include an additional 
4-bits for rate information, 5-bits of channel configuration 
information, 12-bits to indicate a training matrix, and the 
remaining 3-bits may be reserved. AS one of average skill in 
the art will appreciate, the 24-bits of the channel format 
identification field may be configured in a variety of ways to 
convey information to the receiving radio as to the bit rate 
of the high throughput data, the channel configuration on 
which the high throughput data will be conveyed, a diversity 
antenna arrangement, and a training matrix to produce dual 
RF transmissions over a single channel. 
0052 Once the channel format identification field has 
been processed, the receiving radio reconfigures itself based 
on the channel configuration and the data rate. Having 
reconfigured itself, the radio receives the 3" training 
Sequence 140 that utilizes a majority of the Sub-carriers in 
accordance with the new channel configuration. The channel 
configurations will be described in greater detail with ref 
erence to FIG. 7. 

0053) The rate bits in the 1 preamble and 2" preamble 
may be used in combination to provide 8-bits of rate 
information and/or may be used separately to provide, in the 
case of dual communications over a single path, to indicate 
the rates of the Separate communications. 
0054 The variable length data segment 132 includes a 
plurality of data Segments and associated guard intervals 
(GI). 
0055 FIG. 9 is a table illustrating the various channel 
configurations, which may be utilized to convey the high 
data throughput communications. The channel configuration 
table includes a column for the bits to index the particular 
channel configuration and configuration information, which 
includes channel bandwidth, number of Sub-carriers per 
channel, rate interpretation (i.e., are the rate bits in each of 
the preamble sections to be combined or used separately) 



US 2005/0111449 A1 

and space time coding (i.e., the number of channel paths that 
the particular RF channel is Supporting). In this example, 
there are 3 channel bandwidth options, 10 MHz, 20 MHz, 
and 40 MHz. The default operation of the wireless commu 
nication System in accordance with the present invention 
would operate as defined in IEEE802.11a or g. As is known, 
the channel configuration for 802.11A and/or G includes a 
20 MHZ channel bandwidth utilizing 64 sub-carriers where 
only 1 path is supported by the RF channel. Hence, the 
default channel configuration is not in the channel configu 
ration information in the 2" preamble section. 
0056. If, however, a 20 MHz bandwidth channel is used 
that has spatial time coding that Supports 2 paths via a single 
RF channel, then a higher data throughput is achieved. In 
one instance, the rate on both channels is the same corre 
sponding to a rate interpretation of 0, which allows the eight 
bits (4 from the first preamble segment and 4 from the 
Second preamble Segment to be combined into one 8 bit 
code). If the rates for the 2 paths in Space time coding are 
different, then the rate interpretation is 1. In this instance, the 
4 bits of rate information in the 1 preamble segment is used 
to indicate the rate of one of the channel paths and the 4 bits 
of rate information in the 2" preamble segment are used to 
indicate the rate of the other channel path. 
0057. As is further shown in the table, the 40 MHz 
channel bandwidth may include 128 Sub-carriers and Sup 
port 1 or 2 paths per channel. Similarly, the 10 MHZ channel 
bandwidth has 64 Sub-carriers and may Support 1 or 2 
channel paths. 
0.058 FIG. 10 is a logic diagram of a method for receiv 
ing a frame in a high data throughput wireless local area 
network. The processing begins at Step 150, where, prior to 
receiving the frame, a radio receiver configures a receiver 
filter mask according to a first channel width of a plurality 
of channel widths to produce a first configured receiver filter 
mask. For example, the first channel width may correspond 
to a 20 MHZ channel bandwidth as defined in IEEE 802.11 
(a) and/or (g). In other words, the receiver will configure its 
receiver filter mask in accordance with the spectral mask 
with which the frame was transmitted. 

0059) The process then proceeds to step 152 where the 
radio receiver receives a first preamble Segment of the frame 
via a channel. The first preamble Segment includes a first 
training Sequence, a Second training Sequence, and a high 
throughput indication. Note that the first training Sequence is 
within a first set of Subcarriers of the channel and the second 
training Sequence is within a Second Set of Subcarriers of the 
channel, wherein the first set of Subcarriers is a Subset of the 
Second Set of Subcarriers in accordance with the first con 
figured receiver filter mask. The process then proceeds to 
step 154 where the radio receiver performs a first validation 
test on the first training Sequence. The process then proceeds 
to step 156 where the radio receiver determines whether the 
first validation test was Successful. If not, the proceSS 
proceeds to step 158 where the radio receiver deems the 
frame to be invalid and it waits for another frame to be 
received. When a new frame is received, the proceSS con 
tinues at step 152. 
0060) If, however, the first validation test was successful, 
the process proceeds to step 160 where the radio receiver 
performs a Second validation test of the Second training 
Sequence. The process then proceeds to Step 162 where the 
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radio receiver determines whether the Second validation test 
was Successful. If not, the proceSS proceeds to Step 158 
where the radio receiver deems the frame to be invalid and 
it waits for another frame to be received. When a new frame 
is received, the proceSS continues at Step 152. 
0061) If, however, the second validation test was suc 
cessful, the process proceeds to Step 164 where the radio 
receiver interprets the high throughput indication. In one 
embodiment, this may be done by interpreting a channel 
format field of the Second preamble to determine a high data 
throughput channel configuration. Note that the high data 
throughput channel configuration may indicate a Second 
channel width of the plurality of channel widths, wherein the 
second channel width has 2 subcarriers received via a 
Single antenna and is greater in width than the first channel 
width; a third channel width of the plurality of channel 
widths, wherein the third channel has 2 subcarriers 
received via the Single antenna and is leSS in width than the 
first channel width; the first channel width having 2 sub 
carriers received via multiple antennas; the Second channel 
width having 2 subcarriers received via the multiple anten 
nas; and the third channel width having 2 subcarriers 
received via the multiple antennas. 
0062) The process then proceeds to step 166 where the 
radio receiver determines whether the high throughput indi 
cation indicates a high data throughput. If not, the process 
proceeds to step 168 wherein the radio receiver receives a 
data Segment of the frame via the channel in accordance with 
the first configured receiver filter mask. After receiving the 
remainder of the frame, the process reverts to step 150 for 
a Subsequent frame. 
0063) If, however, the high throughput indication indi 
cates a high data throughput, the proceSS proceeds to Step 
170 wherein the radio receiver receives a second preamble 
Segment of the frame via the channel. The process then 
proceeds to Step 172 where the radio receiver interprets a 
configuration portion of the Second preamble Segment to 
determine a new mask configuration and then reconfigures 
the receiver filter mask accordingly. 
0064. The process then proceeds to step 174 where the 
radio receiver Verifies a third training Sequence of the Second 
preamble Segment to in accordance with a reconfigured 
receiver filter mask. This may be done in a variety of ways. 
In one embodiment, the Second preamble Segment is verified 
by: reconfiguring the receiver filter mask according to the 
Second channel width to produce the reconfigured receiver 
filter mask, wherein the channel has a Second channel width 
and includes 2 subcarriers transmitted via the single 
antenna; and validating a Second channel width Single 
antenna training Sequence of the Second preamble Segment 
in accordance with the reconfigured receiver filter mask. 
0065. In another embodiment, the second preamble seg 
ment is verified by: reconfiguring the receiver filter mask 
according to the third channel width to produce the recon 
figured receiver filter mask, wherein the channel has a third 
channel width and includes 2 subcarriers transmitted via 
the Single antenna; and validating a third channel width 
Single antenna training Sequence of the Second preamble 
Segment in accordance with the reconfigured receiver filter 
mask. 

0066. In yet another embodiment, the second preamble 
Segment is verified by: identifying a training matrix from the 
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Second preamble Segment in accordance with the first con 
figured receiver filter mask, wherein the channel has the first 
channel width and includes 2 subcarriers transmitted via 
the multiple antennas, and validating a first channel width 
multiple antenna training Sequence of the Second preamble 
Segment in accordance with the first configured receiver 
filter mask and the training matrix, wherein, when the first 
channel width multiple antenna training Sequence is Vali 
dated, the receiving the data Segment includes receiving 
parallel data Segments of the frame via the channel in 
accordance with the first receiver filter mask and the training 
matrix. 

0067. In further embodiment, the second preamble seg 
ment is verified by: reconfiguring the receiver filter mask 
according to the Second channel width to produce the 
reconfigured receiver filter mask, wherein the channel has 
second channel width and includes 2 subcarriers transmit 
ted via the multiple antennas, identifying a training matrix 
from the Second preamble Segment in accordance with the 
reconfigured receiver filter mask, and validating a Second 
channel width multiple antenna training Sequence of the 
Second preamble Segment in accordance with the initial 
configured receiver filter mask and the training matrix, 
wherein, when the Second channel width multiple antenna 
training Sequence is validated, the receiving the data Seg 
ment includes receiving parallel data Segments of the frame 
in accordance with the reconfigured receiver filter mask via 
the channel in accordance with the reconfigured receiver 
filter mask and the training matrix. 
0068. In further embodiment, the second preamble seg 
ment is verified by: reconfiguring the receiver filter mask 
according to the third channel width to produce a reconfig 
ured receiver filter mask, wherein the channel has the third 
channel width and includes 2 subcarriers transmitted via 
the multiple antennas, identifying a training matrix from the 
Second preamble Segment in accordance with the reconfig 
ured receiver filter mask, and validating a third channel 
width multiple antenna training Sequence of the Second 
preamble Segment in accordance with the reconfigured 
receiver filter mask and the training matrix, wherein, when 
the third channel width multiple antenna training Sequence 
is validated, the receiving the data Segment includes receiv 
ing parallel data Segments of the frame via the channel in 
accordance with the reconfigured receiver filter mask and 
the training matrix. 

0069. The process then proceeds to step 176 where the 
radio receiver determines whether the Second preamble 
Segment has been Verified. If not, the process reverts to Step 
150. If the second preamble was verified, the process 
proceeds to step 178 wherein the radio receiver receives a 
data Segment of the frame in accordance with the reconfig 
ured receiver filter mask. Once the frame has been fully 
received, the process repeats at Step 150 for a Subsequent 
frame. 

0070 FIG. 11 is a logic diagram of a method for receiv 
ing a frame in a high data throughput wireless local area 
network. The process begins at step 180 where a radio 
receiver receives a preamble of the frame via a channel in 
accordance with a default receiver filter mask. The proceSS 
then proceeds to step 182 where the radio receiver validates 
the preamble. The process then proceeds to step 184 where 
the radio receiver determines whether the preamble is vali 
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dated, which may be done in two parts: the first part using 
the default receiver filter mask and the Second part using a 
reconfigured receiver filter mask. If it is not, the process 
proceeds to step 186 where the radio receiver determines 
that the current frame is invalid and waits for another frame 
to be received. 

0071. If the preamble is validated, the process proceeds to 
step 188 where the radio receiver interprets the preamble to 
determine a high data throughput channel configuration. The 
process then proceeds to step 190 where the radio receiver 
reconfigures the default receiver filter mask in accordance 
with the high data throughput channel configuration to 
produce a reconfigured receiver filter mask. The proceSS 
then proceeds to step 192 where the radio receiver receives 
a data Segment of the frame in accordance with the recon 
figured receiver filter mask. 
0072. As one of average skill in the art will appreciate, 
the term “substantially” or “approximately”, as may be used 
herein, provides an industry-accepted tolerance to its corre 
sponding term. Such an industry-accepted tolerance ranges 
from less than one percent to twenty percent and corre 
sponds to, but is not limited to, component values, integrated 
circuit process variations, temperature variations, rise and 
fall times, and/or thermal noise. AS one of average skill in 
the art will further appreciate, the term “operably coupled', 
as may be used herein, includes direct coupling and indirect 
coupling via another component, element, circuit, or module 
where, for indirect coupling, the intervening component, 
element, circuit, or module does not modify the information 
of a Signal but may adjust its current level, Voltage level, 
and/or power level. AS one of average skill in the art will 
also appreciate, inferred coupling (i.e., where one element is 
coupled to another element by inference) includes direct and 
indirect coupling between two elements in the same manner 
as “operably coupled'. AS one of average skill in the art will 
further appreciate, the term “compares favorably', as may 
be used herein, indicates that a comparison between two or 
more elements, items, Signals, etc., provides a desired rela 
tionship. For example, when the desired relationship is that 
Signal I has a greater magnitude than Signal 2, a favorable 
comparison may be achieved when the magnitude of Signal 
1 is greater than that of Signal 2 or when the magnitude of 
Signal 2 is less than that of Signal 1. 
0073. The preceding discussion has presented a radio 
receiver for processing frames in a high data throughput 
wireless local area network. AS one of average skill in the art 
will appreciate, other embodiments may be derived from the 
teachings of the present invention without deviating from 
the Scope of the claims. 

What is claimed is: 
1. A method for receiving a frame in a high data through 

put wireleSS local area network, the method comprises: 
prior to receiving the frame, configuring a receiver filter 
mask according to a first channel width of a plurality of 
channel widths to produce a first configured receiver 
filter mask, 

receiving a first preamble Segment of the frame via a 
channel, wherein the first preamble Segment includes a 
first training Sequence, a Second training Sequence, and 
a high throughput indication, wherein the first training 
Sequence is within a first Set of Subcarriers of the 
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channel and the Second training Sequence is within a 
Second Set of Subcarriers of the channel, wherein the 
first set of Subcarriers is a Subset of the second set of 
Subcarriers in accordance with the first configured 
receiver filter mask, 

performing a first validation test on the first training 
Sequence, 

when the first validation test is Successful, performing a 
Second validation test of the Second training Sequence; 

when the Second validation test is Successful, interpreting 
the high throughput indication; 

when the high throughput indication indicates a high data 
throughput, receiving a Second preamble Segment of 
the frame via the channel; 

Verifying the Second preamble Segment to in accordance 
with a reconfigured receiver filter mask, and 

when the Second preamble Segment is verified, receiving 
a data Segment of the frame in accordance with the 
reconfigured receiver filter mask. 

2. The method of claim 1 further comprises: 
when the high throughput indication does not indicate a 

high data throughput, receiving a data Segment of the 
frame via the channel in accordance with the first 
configured receiver filter mask. 

3. The method of claim 1, wherein the interpreting the 
Second preamble Segment comprises: 

interpreting a channel format field of the Second preamble 
to determine a high data throughput channel configu 
ration. 

4. The method of claim 3, wherein the high data through 
put channel configuration comprises at least one of: 

a second channel width of the plurality of channel widths, 
wherein the second channel width has 2 subcarriers 
received via a Single antenna and is greater in width 
than the first channel width; 

a third channel width of the plurality of channel widths, 
wherein the third channel has 2 subcarriers received 
via the Single antenna and is leSS in width than the first 
channel width; 

the first channel width having 2 subcarriers received via 
multiple antennas; 

the second channel width having 2 subcarriers received 
via the multiple antennas, and 

the third channel width having 2 subcarriers received via 
the multiple antennas. 

5. The method of claim 4 further comprises: 
when the high data throughput channel configuration is 

the second channel width having 2 subcarriers trans 
mitted via the Single antenna, Validating the Second 
preamble Segment includes: 

reconfiguring the receiver filter mask according to the 
Second channel width to produce the reconfigured 
receiver filter mask, and 

validating a Second channel width Single antenna training 
Sequence of the Second preamble Segment in accor 
dance with the reconfigured receiver filter mask. 
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6. The method of claim 4 further comprises: 
when the high data throughput channel configuration is 

the third channel width having 2 subcarriers transmit 
ted via the Single antenna, Validating the Second pre 
amble Segment includes: 

reconfiguring the receiver filter mask according to the 
third channel width to produce the reconfigured 
receiver filter mask, and 

validating a third channel width single antenna training 
Sequence of the Second preamble Segment in accor 
dance with the reconfigured receiver filter mask. 

7. The method of claim 4 further comprises: 
when the high data throughput channel configuration is 

the first channel width having 2 subcarriers transmit 
ted via the multiple antennas, validating the Second 
preamble Segment includes: 

identifying a training matrix from the Second preamble 
Segment in accordance with the first configured 
receiver filter mask, and 

validating a first channel width multiple antenna training 
Sequence of the Second preamble Segment in accor 
dance with the first configured receiver filter mask and 
the training matrix, wherein, when the first channel 
width multiple antenna training Sequence is validated, 
the receiving the data Segment includes receiving par 
allel data segments of the frame via the channel in 
accordance with the first receiver filter mask and the 
training matrix. 

8. The method of claim 4 further comprises: 
when the high data throughput channel configuration is 

the second channel width having 2 subcarriers trans 
mitted via the multiple antennas, validating the Second 
preamble Segment includes: 

reconfiguring the receiver filter mask according to the 
Second channel width to produce the reconfigured 
receiver filter mask, 

identifying a training matrix from the Second preamble 
Segment in accordance with the reconfigured receiver 
filter mask, and 

validating a Second channel width multiple antenna train 
ing Sequence of the Second preamble Segment in accor 
dance with the initial configured receiver filter mask 
and the training matrix, wherein, when the Second 
channel width multiple antenna training Sequence is 
validated, the receiving the data Segment includes 
receiving parallel data Segments of the frame in accor 
dance with the reconfigured receiver filter mask via the 
channel in accordance with the reconfigured receiver 
filter mask and the training matrix. 

9. The method of claim 4 further comprises: 
when the high data throughput channel configuration is 

the third channel width having 2 subcarriers transmit 
ted via the multiple antennas, validating the Second 
preamble Segment includes: 

reconfiguring the receiver filter mask according to the 
third channel width to produce a reconfigured receiver 
filter mask, 
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identifying a training matrix from the Second preamble 
Segment in accordance with the reconfigured receiver 
filter mask, and 

validating a third channel width multiple antenna training 
Sequence of the Second preamble Segment in accor 
dance with the reconfigured receiver filter mask and the 
training matrix, wherein, when the third channel width 
multiple antenna training Sequence is validated, the 
receiving the data Segment includes receiving parallel 
data Segments-of the frame Via the channel in accor 
dance with the reconfigured receiver filter mask and the 
training matrix. 

10. A method for receiving a frame in a high data 
throughput wireleSS local area network, the method com 
pr1SeS: 

receiving a preamble of the frame via a channel in 
accordance with a default receiver filter mask, 

validating the preamble; 
when the preamble is validated, interpreting the preamble 

to determine a high data throughput channel configu 
ration; 

reconfiguring the default receiver filter mask in accor 
dance with the high data throughput channel configu 
ration to produce a reconfigured receiver filter mask, 
and 

receiving a data Segment of the frame in accordance with 
the reconfigured receiver filter mask. 

11. The method of claim 10, wherein the high data 
throughput channel configuration comprises at least one of: 

a first channel width of a plurality of channel widths, 
wherein the first channel width has 2N subcarriers 
received via a single antenna; 

a second channel width of the plurality of channel widths, 
wherein the second channel width has 2 subcarriers 
received via the Single antenna and is greater in width 
than the first channel width; 

a third channel width of the plurality of channel widths, 
wherein the third channel has 2 subcarriers received 
via the Single antenna and is leSS in width than the first 
channel width; 

the first channel width having 2N Subcarriers received via 
multiple antennas; 

the second channel width having 2 subcarriers received 
via the multiple antennas, and 

the third channel width having 2 subcarriers received via 
the multiple antennas. 

12. The method of claim 11 further comprises: 
when the high data throughput channel configuration is 

the second channel width having 2 subcarriers trans 
mitted via the Single antenna, interpreting the preamble 
includes: 

reconfiguring the receiver filter mask according to the 
Second channel width to produce the reconfigured 
receiver filter mask, and 

validating a Second channel width Single antenna training 
Sequence of the Second preamble Segment in accor 
dance with the reconfigured receiver filter mask. 
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13. The method of claim 11 further comprises: 
when the high data throughput channel configuration is 

the third channel width having 2 subcarriers transmit 
ted via the Single antenna, interpreting the preamble 
includes: 

reconfiguring the receiver filter mask according to the 
third channel width to produce the reconfigured 
receiver filter mask, and 

validating a third channel width single antenna training 
Sequence of the Second preamble Segment in accor 
dance with the reconfigured receiver filter mask. 

14. The method of claim 11 further comprises: 
when the high data throughput channel configuration is 

the first channel width having 2 subcarriers transmit 
ted via the multiple antennas, interpreting the preamble 
includes: 

reconfiguring the receiver filter mask according to the first 
channel width to produce the reconfigured receiver 
filter mask, 

identifying a training matrix from the preamble in accor 
dance with the first configured receiver filter mask, and 

validating a first channel width multiple antenna training 
Sequence of the Second preamble Segment in accor 
dance with the first configured receiver filter mask and 
the training matrix, wherein, when the first channel 
width multiple antenna training Sequence is validated, 
the receiving the data Segment includes receiving par 
allel data Segments of the frame via the channel in 
accordance with the first receiver filter mask and the 
training matrix. 

15. The method of claim 11 further comprises: 
when the high data throughput channel configuration is 

the second channel width having 2 subcarriers trans 
mitted via the multiple antennas, interpreting the Sec 
ond preamble Segment includes: 

reconfiguring the receiver filter mask according to the 
Second channel width to produce the reconfigured 
receiver filter mask, 

identifying a training matrix from the Second preamble 
Segment in accordance with the reconfigured receiver 
filter mask, and 

validating a Second channel width multiple antenna train 
ing Sequence of the Second preamble Segment in accor 
dance with the initial configured receiver filter mask 
and the training matrix, wherein, when the Second 
channel width multiple antenna training Sequence is 
validated, the receiving the data Segment includes 
receiving parallel data Segments of the frame in accor 
dance with the reconfigured receiver filter mask via the 
channel in accordance with the reconfigured receiver 
filter mask and the training matrix. 

16. The method of claim 11 further comprises: 

when the high data throughput channel configuration is 
the third channel width having 2 subcarriers transmit 
ted via the multiple antennas, interpreting the Second 
preamble Segment includes: 
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reconfiguring the receiver filter mask according to the 
third channel width to produce a reconfigured receiver 
filter mask, 

identifying a training matrix from the Second preamble 
Segment in accordance with the reconfigured receiver 
filter mask, and 

validating a third channel width multiple antenna training 
Sequence of the Second preamble Segment in accor 
dance with the reconfigured receiver filter mask and the 
training matrix, wherein, when the third channel width 
multiple antenna training Sequence is validated, the 
receiving the data Segment includes receiving parallel 
data Segments of the frame via the channel in accor 
dance with the reconfigured receiver filter mask and the 
training matrix. 

17. The method of claim 10, wherein the validating the 
preamble comprises: 

Verifying a training Sequence in accordance with the 
default receiver filter mask. 

18. The method of claim 17 further comprises: 

Verifying a Second training Sequence in accordance with 
the reconfigured receiver filter mask prior to receiving 
the data Segment. 

19. A radio receiver comprises: 

a radio frequency (RF) front end operably coupled to 
convert inbound RF signals into inbound baseband 
Signals; 

processing module, and 

memory operably coupled to the processing module, 
wherein the memory Stores operational instructions that 
cause the processing module to: 

prior to receiving a frame of the inbound baseband 
Signals, configure a receiver filter mask according to 
a first channel width of a plurality of channel widths 
to produce a first configured receiver filter mask, 

interpret a first preamble Segment of the frame to 
identify a first training Sequence, a Second training 
Sequence, and a high throughput indication, wherein 
the first training Sequence is within a first Set of 
Subcarriers of the channel and the Second training 
Sequence is within a Second Set of Subcarriers of the 
channel, wherein the first Set of Subcarriers is a 
Subset of the Second set of Subcarriers in accordance 
with the first configured receiver filter mask; 

perform a first validation test on the first training 
Sequence, 

when the first validation test is Successful, perform a 
Second validation test of the Second training 
Sequence, 

when the Second validation test is Successful, interpret 
the high throughput indication; 

when the high throughput indication indicates a high 
data throughput, validate the Second preamble Seg 
ment to in accordance with a reconfigured receiver 
filter mask, and 
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when the Second preamble Segment is validated, 
receive a data Segment of the frame in accordance 
with the reconfigured receiver filter mask. 

20. The radio receiver of claim 19, wherein the memory 
further Stores operational instructions that cause the proceSS 
ing module to: 
when the high throughput indication does not indicate a 

high data throughput, process a data Segment of the 
frame via the channel in accordance with the first 
configured receiver filter mask. 

21. The radio receiver of claim 19, wherein the memory 
further Stores operational instructions that cause the proceSS 
ing module to interpret the Second preamble Segment by: 

interpreting a channel format field of the Second preamble 
to determine a high data throughput channel configu 
ration. 

22. The radio receiver of claim 21, wherein the high data 
throughput channel configuration comprises at least one of: 

a second channel width of the plurality of channel widths, 
wherein the second channel width has 2 subcarriers 
received via a Single antenna and is greater in width 
than the first channel width; 

a third channel width of the plurality of channel widths, 
wherein the third channel has 2 subcarriers received 
via the Single antenna and is leSS in width than the first 
channel width; 

the first channel width having 2 subcarriers received via 
multiple antennas; 

the second channel width having 2 subcarriers received 
via the multiple antennas, and 

the third channel width having 2 subcarriers received via 
the multiple antennas. 

23. The radio receiver of claim 22, wherein the memory 
further Stores operational instructions that cause the proceSS 
ing module to: 
when the high data throughput channel configuration is 

the second channel width having 2 subcarriers trans 
mitted via the Single antenna, Validate the Second 
preamble Segment by: 

reconfiguring the receiver filter mask according to the 
Second channel width to produce the reconfigured 
receiver filter mask, and 

validating a Second channel width Single antenna training 
Sequence of the Second preamble Segment in accor 
dance with the reconfigured receiver filter mask. 

24. The radio receiver of claim 22, wherein the memory 
further Stores operational instructions that cause the proceSS 
ing module to: 
when the high data throughput channel configuration is 

the third channel width having 2 subcarriers transmit 
ted via the Single antenna, Validate the Second preamble 
Segment by: 

reconfiguring the receiver filter mask according to the 
third channel width to produce the reconfigured 
receiver filter mask, and 

validating a third channel width single antenna training 
Sequence of the Second preamble Segment in accor 
dance with the reconfigured receiver filter mask. 
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25. The radio receiver of claim 22, wherein the memory 
further Stores operational instructions that cause the proceSS 
ing module to: 
when the high data throughput channel configuration is 

the first channel width having 2 subcarriers transmit 
ted via the multiple antennas, validate the Second 
preamble Segment by: 

identifying a training matrix from the Second preamble 
Segment in accordance with the first configured 
receiver filter mask, and 

validating a first channel width multiple antenna training 
Sequence of the Second preamble Segment in accor 
dance with the first configured receiver filter mask and 
the training matrix, wherein, when the first channel 
width multiple antenna training Sequence is validated, 
the receiving the data Segment includes receiving par 
allel data Segments of the frame via the channel in 
accordance with the first receiver filter mask and the 
training matrix. 

26. The radio receiver of claim 22, wherein the memory 
further Stores operational instructions that cause the proceSS 
ing module to: 
when the high data throughput channel configuration is 

the second channel width having 2 subcarriers trans 
mitted via the multiple antennas, validate the Second 
preamble Segment by: 

reconfigure the receiver filter mask according to the 
Second channel width to produce the reconfigured 
receiver filter mask, 

identify a training matrix from the Second preamble 
Segment in accordance with the reconfigured receiver 
filter mask, and 

validate a Second channel width multiple antenna training 
Sequence of the Second preamble Segment in accor 
dance with the initial configured receiver filter mask 
and the training matrix, wherein, when the Second 
channel width multiple antenna training Sequence is 
validated, the receiving the data Segment includes 
receiving parallel data Segments of the frame in accor 
dance with the reconfigured receiver filter mask via the 
channel in accordance with the reconfigured receiver 
filter mask and the training matrix. 

27. The radio receiver of claim 22, wherein the memory 
further Stores operational instructions that cause the proceSS 
ing module to: 
when the high data throughput channel configuration is 

the third channel width having 2 subcarriers transmit 
ted via the multiple antennas, validate the Second 
preamble Segment by: 

reconfiguring the receiver filter mask according to the 
third channel width to produce a reconfigured receiver 
filter mask, 

identifying a training matrix from the Second preamble 
Segment in accordance with the reconfigured receiver 
filter mask, and 

validating a third channel width multiple antenna training 
Sequence of the Second preamble Segment in accor 
dance with the reconfigured receiver filter mask and the 
training matrix, wherein, when the third channel width 
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multiple antenna training Sequence is validated, the 
receiving the data Segment includes receiving parallel 
data Segments of the frame via the channel in accor 
dance with the reconfigured receiver filter mask and the 
training matrix. 

28. A radio receiver comprises: 
a radio frequency (RF) front end operably coupled to 

convert inbound RF signals into inbound baseband 
Signals; 

processing module; and 
memory operably coupled to the processing module, 

wherein the memory Stores operational instructions that 
cause the processing module to: 
identify a preamble of the frame via a channel in 

accordance with a default receiver filter mask, 
validate the preamble; 
when the preamble is validated, interpret the preamble 

to determine a high data throughput channel con 
figuration; 

reconfigure the default receiver filter mask in accor 
dance with the high data throughput channel con 
figuration to produce a reconfigured receiver filter 
mask, and 

process a data Segment of the frame in accordance with 
the reconfigured receiver filter mask. 

29. The radio receiver of claim 28, wherein the high data 
throughput channel configuration comprises at least one of: 

a first channel width of a plurality of channel widths, 
wherein the first channel width has 2 subcarriers 
received via a single antenna; 

a second channel width of the plurality of channel widths, 
wherein the second channel width has 2 subcarriers 
received via the Single antenna and is greater in width 
than the first channel width; 

a third channel width of the plurality of channel widths, 
wherein the third channel has 2 subcarriers received 
via the Single antenna and is leSS in width than the first 
channel width; 

the first channel width having 2 subcarriers received via 
multiple antennas; 

the second channel width having 2 subcarriers received 
via the multiple antennas, and 

the third channel width having 2 subcarriers received via 
the multiple antennas. 

30. The radio receiver of claim 29, wherein the memory 
further Stores operational instructions that cause the proceSS 
ing module to: 
when the high data throughput channel configuration is 

the second channel width having 2 subcarriers trans 
mitted via the Single antenna, interpret the preamble by: 

reconfiguring the receiver filter mask according to the 
Second channel width to produce the reconfigured 
receiver filter mask, and 

validating a Second channel width Single antenna training 
Sequence of the Second preamble Segment in accor 
dance with the reconfigured receiver filter mask. 
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31. The radio receiver of claim 29, wherein the memory 
further Stores operational instructions that cause the proceSS 
ing module to: 
when the high data throughput channel configuration is 

the third channel width having 2 subcarriers transmit 
ted via the Single antenna, interpret the preamble by: 

reconfiguring the receiver filter mask according to the 
third channel width to produce the reconfigured 
receiver filter mask, and 

validating a third channel width Single antenna training 
Sequence of the Second preamble Segment in accor 
dance with the reconfigured receiver filter mask. 

32. The radio receiver of claim 29, wherein the memory 
further Stores operational instructions that cause the proceSS 
ing module to: 
when the high data throughput channel configuration is 

the first channel width having 2 subcarriers transmit 
ted via the multiple antennas, interpret the preamble by: 

reconfiguring the receiver filter mask according to the first 
channel width to produce the reconfigured receiver 
filter mask, 

identifying a training matrix from the preamble in accor 
dance with the first configured receiver filter mask, and 

validating a first channel width multiple antenna training 
Sequence of the Second preamble Segment in accor 
dance with the first configured receiver filter mask and 
the training matrix, wherein, when the first channel 
width multiple antenna training Sequence is validated, 
the receiving the data Segment includes receiving par 
allel data Segments of the frame via the channel in 
accordance with the first receiver filter mask and the 
training matrix. 

33. The radio receiver of claim 29, wherein the memory 
further Stores operational instructions that cause the proceSS 
ing module to: 
when the high data throughput channel configuration is 

the second channel width having 2 subcarriers trans 
mitted via the multiple antennas, interpret the Second 
preamble Segment by: 

reconfiguring the receiver filter mask according to the 
Second channel width to produce the reconfigured 
receiver filter mask, 

identifying a training matrix from the Second preamble 
Segment in accordance with the reconfigured receiver 
filter mask, and 
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validating a Second channel width multiple antenna train 
ing Sequence of the Second preamble Segment in accor 
dance with the initial configured receiver filter mask 
and the training matrix, wherein, when the Second 
channel width multiple antenna training Sequence is 
validated, the receiving the data Segment includes 
receiving parallel data Segments of the frame in accor 
dance with the reconfigured receiver filter mask via the 
channel in accordance with the reconfigured receiver 
filter mask and the training matrix. 

34. The radio receiver of claim 29, wherein the memory 
further Stores operational instructions that cause the proceSS 
ing module to: 
when the high data throughput channel configuration is 

the third channel width having 2 subcarriers transmit 
ted via the multiple antennas, interpret the Second 
preamble Segment by: 

reconfiguring the receiver filter mask according to the 
third channel width to produce a reconfigured receiver 
filter mask, 

identifying a training matrix from the Second preamble 
Segment in accordance with the reconfigured receiver 
filter mask, and 

validating a third channel width multiple antenna training 
Sequence of the Second preamble Segment in accor 
dance with the reconfigured receiver filter mask and the 
training matrix, wherein, when the third channel width 
multiple antenna training Sequence is validated, the 
receiving the data Segment includes receiving parallel 
data Segments of the frame via the channel in accor 
dance with the reconfigured receiver filter mask and the 
training matrix. 

35. The radio receiver of claim 29, wherein the memory 
further Stores operational instructions that cause the proceSS 
ing module to validate the preamble by: 

Verifying a training Sequence in accordance with the 
default receiver filter mask. 

36. The radio receiver of claim 36, wherein the memory 
further Stores operational instructions that cause the proceSS 
ing module to: 

Verify a Second training Sequence in accordance with the 
reconfigured receiver filter mask prior to receiving the 
data Segment. 


